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Introduction
• Quantifying digital mobility outcomes (DMOs, e.g. walking speed) with wearable sensors (WS) requires the

implementation of algorithms from which DMOs are extracted.

• To determine algorithm validity, DMOs are compared to equivalent outcomes derived from a gold standard system.

However standard methods do not exist.1

1. To develop a comprehensive statistical framework for evaluation of DMOs criterion validity. 

2. To present an application of the framework for evaluating performance metrics of step duration and initial 

contact events detection

Table 1. Proposed framework: list of DMOs and corresponding analysesTable 2. Example of the application of the framework to step duration and initial contact events

Methods & Results

• We used available datasets within the scientific Mobilise-D consortium,2 to develop and implement a framework to validate a
heterogeneous set of spatiotemporal DMOs (Table 1). Criterion validity of DMOs was determined by comparison to a corresponding
reference system, implemented in laboratory or real-world contexts, and in several cohorts.

• Here we present an application of the framework for evaluating criterion validity of step duration and initial contact events, measured
with a WS (APDM, Inc., Portland, OR, USA, 128Hz) at the lower back and using Gaitrite walkway system as a reference (ICICLE-GAIT
dataset) in two cohorts: Healthy controls and Parkinson’s Disease (Table 2).

We provided a comprehensive 

statistical framework to evaluate the 

criterion validity of DMOs, which could 

be adopted as a tool to standardise 

DMO validation and facilitate analyses 

of DMOs in future studies. This 

framework should be considered by 

professionals, researchers, and 

engineers and can be implemented in 

other fields where evaluation of the 

validity of outcomes is necessary.
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Aim
• Walkway Gaitrite

• Combination of sensors on the shank

• Stereophotogrammetric system

• Combination of inertial and distance sensors

Reference systemsCohorts

• Healthy Controls

• Persons with Parkinson’s Disease

• Persons with Multiple Sclerosis

• Stroke survivors, Persons with choreic
movement disorders
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